Monoclonal antibodies against large oval aggregates of Aβ1-42.
Abnormal cerebral accumulation of amyloid beta protein(1-42) (Aβ(1-42)) is one of the hallmarks of Alzheimer's disease (AD). Aβ(1-42) aggregates exist in two distinct forms: fibrils that are composed of highly ordered β-sheets and amorphous aggregates that differ in size and toxicity. Here, we generated large oval aggregates (LOA) 369 ± 81 nm and 224 ± 92 nm in size on their major and minor axes, respectively, as measured by tapping-mode atomic force microscopy. LOA were produced by slow rotation of high concentrations (0.22 mM, 1.0 mg/mL) of Aβ(1-42) for 16 h at 37°C in the presence of 2.2 mM Aβ(16-20), which prevents the fibril formation, and purified with 0.22-μm filters. Analysis with thioflavin T showed that LOA have little β-sheet structure on their surfaces. Monoclonal antibodies that react with LOA, but not the fibril forms, were screened from 960 mouse hybridoma cell lines, and seven antibodies consisting of four IgG and three IgM antibodies were obtained. Four IgG monoclonal antibodies showed cross-reactivity of <10% against the monomer and fibril forms and amorphous aggregates that passed through 0.22-μm filters. Among the four antibodies, the antibody that was designated as 31-2 exhibited the highest reactivity against LOA and showed the lowest reactivity against the fibril forms. On the basis of these results, a unique epitope on the surface of LOA was suggested. The 31-2 antibody may be useful for future basic research and therapeutic applications for AD.